






[image: ]O-LEVEL MATHEMATICS
Unit 6 – Graphs & Linear Functions (Lesson 1)

👋 Welcome to O-Level Mathematics Unit 6
Welcome to Graphs and Linear Functions, where numbers come alive as pictures!
In this unit you’ll learn to represent equations as straight lines, read coordinates, and see how changes in numbers form patterns you can see, compare, and predict.
Graphs are the heartbeat of data—used in farming, banking, weather forecasting, and even transport planning across Zimbabwe.

👩🏽‍🏫 Teacher’s Story – The Bus Fare Planner from Bulawayo
Mrs Ngwenya works for a bus company that drives from Bulawayo to Lupane.
She must design a simple chart showing how the total fare changes with distance.
Each kilometre costs $0.50 and the basic boarding fee is $3.
She plots:
Distance (km) → x  Fare ($) → y
and writes the rule:
y=0.5x+3y = 0.5x + 3y=0.5x+3 
When she draws the line, it helps management see at a glance how fares increase.
That, dear student, is a linear graph in real life!

🎯 Learning Objectives
By the end of this lesson, you should be able to:
1️⃣   Identify and plot points using coordinates (x, y).
2️⃣   Draw straight-line graphs from given equations.
3️⃣   Interpret gradients (slopes) and intercepts.
4️⃣   Apply linear graphs to solve daily-life and exam problems.

💡 1️⃣   Key Definitions and Examples
	Term
	Meaning
	Example / Everyday Use

	Coordinate
	An ordered pair (x, y) that shows a point’s position on a graph.
	Map reading; GPS location.

	X-axis
	Horizontal line on a graph.
	Distance travelled.

	Y-axis
	Vertical line on a graph.
	Cost or height.

	Origin (0, 0)
	Where x and y axes meet.
	Starting point of a journey.

	Gradient (m)
	Rate of change; rise ÷ run.
	$0.50 per km in fare story.

	Y-intercept (c)
	Where the line cuts the y-axis (x = 0).
	Fixed charge $3.

	Linear Equation
	Equation whose graph is a straight line.
	y = 2x + 1.


🧩 Visual Tip:
Draw axes crossing at (0, 0). Mark equal units. Plot (0, 3), (2, 4), (4, 5) and join → straight line.

🧮 2️⃣   Step-by-Step Examples with Teacher Commentary
🧩 Example 1 – Plotting Points
Plot A (2, 3), B (4, 5).
Go → 2 on x, up → 3 on y. That is point A.
Repeat for B. Join → straight line.
✅ This line shows a consistent pattern between x and y.
Teacher’s note: “Remember: (x, y)—X comes before Y just like in the alphabet!”

🧩 Example 2 – Drawing a Line from Equation y = 2x + 1
Make a table:
	x
	0
	1
	2
	3

	y
	1
	3
	5
	7


Plot points (0, 1), (1, 3), (2, 5), (3, 7) and join.
✅ You have a line with gradient m = 2 and y-intercept c = 1.

🧩 Example 3 – Finding Equation of a Line
A line passes through (0, 4) and (2, 8).
Gradient m = (8 − 4)/(2 − 0) = 4/2 = 2.
Use y = mx + c → y = 2x + 4.
✅ So c = 4 is where line cuts y-axis.

🧩 Example 4 – Real-Life Problem
A taxi charges a base fee of $2 plus $1.50 per km.
Equation: y = 1.5x + 2.
At x = 10 km: y = 17.
✅ Fare = $17 for 10 km.
🧠 Linear graphs help business owners set fair prices and see profit growth.

⚙️ 3️⃣   Common Mistakes and Exam Tips
	Mistake
	Fix

	Swapping x and y values when plotting
	Plot (x, y)—x first.

	Axes not labelled
	Always label x and y + units.

	Points not in a straight line
	Use a ruler.

	Wrong scale
	Choose equal spacing on both axes.


📘 Exam Tip: When question says “draw accurately,” use graph paper and show table of values.

🏗 4️⃣   Real-Life Applications Across Zimbabwe
	Situation
	Use of Graphs

	ZESA billing
	Cost increases linearly with units used.

	Bus fares (Harare → Chitungwiza)
	Fare vs distance.

	Rainfall monitoring in Mutoko
	Monthly rainfall bar graph.

	Farm yields in Mazowe
	Output vs fertiliser use.

	School performance
	Marks vs study hours graph.



✝️ Faith and Motivation Corner
“The path of the righteous is like the morning sun, shining ever brighter.” — Proverbs 4 : 18
A straight line graph reminds us that steady progress leads to growth.
Keep your life’s gradient positive and your direction upward!

🧾 5️⃣    Self-Check Quiz (Answers Below)
1️⃣   Plot the line y = x + 2 for x = 0 to 4.
2️⃣    Find the gradient of a line passing through (1, 2) and (3, 6).
3️⃣    Write the equation of a line with m = 3 and c = −1.
4️⃣    If y = 2x + 1, find y when x = 5.
5️⃣   Interpret the meaning of the gradient in a bus-fare graph.
Answers
1 → Straight line through (0, 2),(1, 3),(2, 4),(3, 5),(4, 6).
2 → m = (6 − 2)/(3 − 1) = 2.
3 → y = 3x − 1.
4 → y = 11.
5 → Fare increases by $2 for each 1 km.

🧠 6️⃣   Summary Notes
· Coordinates → (x, y).
· Gradient = rise/run.
· y = mx + c is the equation of a straight line.
· c = y-intercept; m = slope.
· Graphs help visualise data and predict values.

✅ 7️⃣   Revision Checklist
☐ I can plot points correctly.
☐ I can draw straight-line graphs.
☐ I can find m and c from a line.
☐ I can use graphs to solve word problems.
☐ I completed the Self-Check Quiz 5/5.

✅ End of Unit 6 – Lesson 1: Graphs & Linear Functions (Introduction)
(Next → Unit 6 Lesson 2 – Real-Life Graphs & Interpretation of Data)
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👋 Welcome to O-Level Mathematics Unit 6 Lesson 2
Welcome back!
In this lesson we move from drawing straight lines to reading, interpreting and comparing graphs that appear in real life—on ZIMSEC papers, newspapers, and everyday reports.
You’ll see how farmers, businesses and schools across Zimbabwe use graphs to make decisions.

👩🏽‍🏫 Teacher’s Story – The Farmer from Mutoko
Mrs Chirima, a tomato farmer in Mutoko, planted three different tomato varieties.
She recorded her harvest each week and drew a line graph showing kilograms against weeks.
Her son noticed that Variety B climbed fastest but later flattened out.
He concluded it produced quickly but didn’t last long.
That’s data interpretation—understanding what a graph says about real situations.

🎯 Learning Objectives
By the end of this lesson you should be able to:
1️⃣   Read and describe information from line, bar, and pie graphs.
2️⃣   Compare trends and make conclusions.
3️⃣   Estimate values between and beyond given points (interpolation / extrapolation).
4️⃣   Recognise misleading graphs and interpret scale correctly.

💡 1️⃣    Key Definitions and Examples
	Term
	Meaning
	Everyday Example

	Trend
	General direction of change (rising, falling, steady).
	Fuel prices rising during a month.

	Scale
	Numbers chosen per unit on each axis.
	1 cm = 5 units on graph paper.

	Interpolation
	Estimating value within known range.
	Predicting rainfall in week 3 from week 2 & 4 data.

	Extrapolation
	Estimating value beyond known range.
	Forecasting price next week.

	Pie chart
	Circle graph showing proportions.
	Household budget.

	Bar chart
	Uses bars to compare quantities.
	Sales per month.

	Line graph
	Plots points joined by lines to show change over time.
	Temperature during the day.



🧮 2️⃣   Step-by-Step Examples with Teacher Commentary
🧩 Example 1 – Reading a Line Graph
A graph shows rainfall (mm) vs Month.
January → 120 mm, February → 100 mm, March → 80 mm.
Trend: Decreasing.
✅ Interpretation: Rainfall is reducing towards winter.
Teacher’s voice: “Describe what you see, not what you think—focus on the numbers.”

🧩 Example 2 – Comparing Two Lines
Graph shows scores of Bikita and Mutare schools in maths tests.
Mutare starts lower but rises faster and overtakes Bikita by Term 3.
✅ Conclusion: Mutare’s performance improved significantly.

🧩 Example 3 – Estimating Values
If sales at week 2 = $200 and week 4 = $300,
then week 3 ≈ $250 (halfway). That’s interpolation.

🧩 Example 4 – Bar Graph Reading
Bar graph shows livestock in a village: Goats = 40, Cattle = 20, Sheep = 10.
✅ Most common animal = Goats.
Difference between goats & sheep = 30.

🧩 Example 5 – Pie Chart Interpretation
A family budget pie chart shows: Food = 120°, Rent = 90°, Transport = 60°, Other = 90°.
Total = 360°.
Percentage for Food = (120 ÷ 360) × 100 = 33⅓ %.
✅ One-third of the income goes to food.

🏗 3️⃣   Real-Life Applications Across Zimbabwe
	Situation
	Graph Used

	Weather forecasting in Chiredzi
	Line graph of temperature vs time

	ZESA billing
	Bar graph of units used per month

	School results analysis in Mutare
	Line graph of pass rate over terms

	Market sales in Harare Mbare
	Bar graph of produce sold

	National Budget report
	Pie chart of expenditure by sector



⚙️ 4️⃣   Common Mistakes and Exam Tips
	Mistake
	Correction

	Ignoring scale values
	Read labels carefully.

	Mixing axes (headings)
	Always check x and y titles.

	Drawing crooked lines
	Use ruler and join points in order.

	Estimating without ruler
	Use finger or line to trace across grid.

	Forgetting units
	Write °C, mm, $, etc.


📘 Exam Tip: ZIMSEC asks “Describe the trend” or “Estimate the value when x = …” — always mention increase/decrease and approximate values.

✝️ Faith and Motivation Corner
“Write the vision and make it plain upon tables, that he may run that readeth it.” — Habakkuk 2 : 2
Graphs make information plain to see. In life, clarity guides progress—keep your plans clear and your growth visible.

🧾 5️⃣   Self-Check Quiz (Answers Below)
1️⃣   What does the x-axis usually represent in a line graph?
2️⃣   Explain the difference between interpolation and extrapolation.
3️⃣   If a bar for 2019 = 50 units and 2020 = 75 units, what is the percentage increase?
4️⃣   A pie chart sector = 72°. What % of the whole does this represent?
5️⃣   Why is scale important in a graph?
Answers
1 → Independent variable (e.g., time).
2 → Interpolation = within data range; Extrapolation = beyond data range.
3 → (25 ÷ 50) × 100 = 50 %.
4 → (72 ÷ 360) × 100 = 20 %.
5 → Ensures accurate reading and comparison of values.

🧠 6️⃣    Summary Notes
· Graphs translate numbers into pictures.
· Always label axes and include title and scale.
· Interpolation → inside data; Extrapolation → outside data.
· Bar graphs compare, line graphs show change, pie charts show proportion.
· Describe trends using “increase,” “decrease,” or “constant.”

✅ 7️⃣    Revision Checklist
☐ I can read and describe graphs.
☐ I understand scale and trend.
☐ I can convert angles to percentages in pie charts.
☐ I can explain interpolation and extrapolation.
☐ I completed the Self-Check Quiz 5/5.

✅ End of Unit 6 – Lesson 2 : Real-Life Graphs & Data Interpretation
(Next → Unit 7 – Statistics & Probability Lesson 1)
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